Excitatory synaptic transmission is depressed in cultured hippocampal neurons of APP/PS1 mice.
One of the strongest anatomical correlates of the degree of clinical impairment in Alzheimer's disease is a decrease in synaptic density. A detailed understanding of the pathophysiological mechanism operating at a synaptic level remains incomplete, in particular whether the pre- or the post-synaptic compartment is initially involved. Here, we studied synaptic transmission in autaptic hippocampal cultures from a double-transgenic mouse model (APPPS1, APP(swe) and PS1(L166P)) and a single-mutant APP transgenic model (APP23, APPswe). APPPS1 neurons revealed significantly reduced amplitudes of evoked AMPA- and NMDA-receptor-mediated excitatory post-synaptic currents, whereas the amplitudes of spontaneous miniature synaptic responses were not altered. The size of the readily releasable synaptic vesicle pool was also decreased, whereas the release probability was not affected. Morphometric immunohistochemical analysis showed a reduction in synaptophysin-positive puncta. In contrast, we did not identify any alterations in synaptic transmission in neurons derived from single APP(swe) transgenic mice. Taken together, our findings suggest that cultured neurons of APPPS1 double-transgenic mice have a significantly reduced number of functional excitatory synapses.